Studies of the pathogenesis of glomerular disease have suggested that polymorphonuclear leucocytes promote glomerular damage. The pattern of events observed in the autologous phase of nephrotoxic serum nephritis in rabbits indicates that the fixation of antibodies to glomerular basement membrane initiates the activation and binding of complement. This results in the chemotaxis of polymorphonuclear leucocytes t o the glomerulus where they become closely associated with the basement membrane and basement-membrane antigens are liberated into the urine; there is a concomitant alteration in the permeability characteristics of the basement membrane (Hawkins & Cochrane, 1968) . These changes are prevented if the leucocytes are depleted prior to antibody administration. The cytoplasmic granules of human polymorphonuclear leucocytes are known to contain a number of neutral proteinases (Barrett, 1977), two of which (elastase and cathepsin G) can degrade renal basement membrane (Davies er al., 1978), and it has been proposed that release of these enzymes results in damage to the basement membrane in vivo. In the case of rabbits however, the granules contain mainly acidic proteinases and, although neutral proteinases with low activity against histones have been described (Davies et al., 1971) , there have been no direct studies of enzymes that might hydrolyse basement membrane. Here we report the presence of neutral proteinase activity in the granules of rabbit polymorphonuclear leucocyges that act on renal basement membrane.
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Rabbit polymorphonuclear leucocytes were prepared from peritoneal exudates (Cohn & Hirsch, 1960) and the leucocytes were washed in 0.34~-sucrose and disrupted by homogenization. Intact cells and nuclei were removed by centrifugation at 600g for lOrnin and the granules were harvested by centrifugation at 12000g for 20min. These were suspended in 0.01 M-sodium phosphate buffer, pH7.4, and the suspension was subjected to freezing in acetone/solid CO, and thawing at room temperature three times before centrifuging at 30000g for 30min to pellet the granular membranes. This pellet was then extracted at 0°C with 0.01 M-sodium phosphate buffer, pH7.4, containing 1 M-NaCI and 0.1 % (v/v) Triton X-100, for 20min with shaking. The suspension was centrifuged at 30000g for 30min and the pellet was extracted twice more before combining the supernatants as the membrane extract. Renal basement membrane was prepared by the method of Ligler & Robinson (1977) . Hydroxyproline was measured by the method described by Blumenkrantz & Asboe-Hansen (1975) , protein was determined by using the Fohn procedure described by Lowry et al. (1951) .
Each fraction was examined for basement-membrane-degrading activity by using a protein ratio (fraction/basement membrane) of 1 :20 incubated in 0.01 M-Tris/HCI buffer, pH7.4, containing 0.15M-NaC1, for 18 h a t 37°C with constant shaking. After incubation the undigested basement membrane was removed by centrifugation a t 2000g for lOmin and the supernatant was examined for basement-membrane breakdown products. Since collagen-like proteins are major structural components of basement membrane the release of hydrocyproline was taken as a measure of basement-membrane breakdown. Only the granular-membrane extract showed any basement-membrane-degrading activity and this could be stimulated 3-fold by increasing the NaCl concentration to 0 . 5~. Under these conditions up to 15% of the basementmembrane hydroxyproline was released. The neutral proteinase activity against basement membrane was optimally active slightly above neutral pH (Fig. 1) . Polyacrylamide-gel electrophoresis with 7.5 % acrylamide gels containing 1 % (w/v) sodium dodecyl sulphate revealed that high-molecular-weight (>90000) proteins had been degraded. The effects of a number of inhibitors on the enzymes were examined (Table 1) . Soya-bean trypsin inhibitor in 0.01~-Tris/HC1 buffer, pH7.4, with a 5min preincubation period caused more than 90% inhibition at a ratio of 1 : 5 for inhibitor/enzyme; phenylmethanesulphonyl fluoride at a final concentration of 1 mM caused 95 % inhibition. EDTA and CaCI, at concentrations between 0.005 M and 0 . 0 0 2~ had no detectable effects on basement-membrane-degrading activity. These studies demonstrate the presence of a serine proteinase, or proteinases, capable of degrading renal basement membrane at physiological pH, which are associated with the membranes of the granular fraction from polymorphonuclear leucocytes. It is tempting to speculate that these enzymes may be involved in the pathogenesis of antibody-induced glomerulonephritis in rabbits. Intrinsic membrane proteins, which may only be solubilized by procedures that disrupt membrane structure, must all have domains that interact with their non-polar environment. The degree of interaction, however, varies from a strict requirement of phospholipid for activity (e.g. Ca2+-activated adenosine triphosphatase; Warren et al., 1974) t o a requirement for structural support only (e.g. cytochrome b5; Spatz & Strittmatter, 1971). One of the criteria for a membrane-bound enzyme that interacts with its lipid environment has been a biphasic Arrhenius plot. This is interpreted as a perturbation of the activation energy of the enzyme by a change in the physical structure of the lipid molecules in the membrane bilayer. There are, however, several other possibilities (Dixon & Webb, 1958; Silvius et al., 1978; Wynn-Williams, 1976) , of which the principal alternative is that the membrane protein itself undergoes a conformational change at the break temperature which modifies its activation energy. This view has been supported by Kreiner et al. (1973) on the basis of the high cholesterol content of mammalian plasma membranes, which might be expected to damp out any rapid phase changes of membrane phospholipids. It has also been noted by Houslay et al. (1976) that the discontinuities in their e.s.r. data from plasma membranes were dependent on the presence of membrane protein and were not observed in vesicles made from lipids extracted from the same membranes but without protein. Even with Ca2+-activated adenosine triphosphatase, reconstitution of activity in phospholipid-free detergent micelles has been achieved and biphasic Arrhenius plots obtained similar to those for sarcoplasmic reticulum (Dean & Tanford, 1977; Tanford, 1978) .
S'-Nucleotidase may be defined as a n intrinsic membrane protein by its lack of solubility except in high detergent concentrations. The fact that it is a n ectoenzyme , 1977) . Since the enzyme may be purified as a complex with sphingomyelin (Widnell, 1975) and also in a phospholipid-free form (Evans & Curd, 1973; Slavik et al., 1977) , it provides an example where the relationship between Arrhenius plot and lipid environment may be directly tested. Fig. 1 shows the Arrhenius plot of the sphingomyelin complex of 5'-nucleotidase compared with partially purified forms of theenzyme containing no measurable phospholipid (less than 0.4mol of phospholipid/mol of protein, based on a protein mol.wt. of 140000). Not only was biphasicity retained in all preparations, but the break temperatures and activation energies were indistinguishable.
The cholesterol content of the sphingomyelin-enzyme complex was similar t o that of plasma membranes on a protein basis, and no discontinuity over the temperature range 2 0 4 0°C was observed in the e.s.r. data obtained from the spin label 5-doxylstearic acid when incorporated into this material. The S'-nucleotidase activity, however, shows a 50 % change in activation energy at 30°C.
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